B A C K G R O U N D
Dural puncture (usually lumbar puncture) involves passing a needle through the dura mater into the cerebrospinal fluid (CSF) filled subarachnoid space around the spinal cord and / or roots. The procedure may be performed:
• for diagnostic purposes, to measure the CSF pressure and / or withdraw a CSF sample for laboratory analysis;
• for therapeutic purposes, to administer intrathecal chemotherapy;
• in spinal anaesthesia, to introduce an anaesthetic agent (or agents) through the needle into the subarachnoid space;
• inadvertently during epidural anaesthesia; and
• in myelography, to instil radio-opaque material into the subarachnoid space prior to radiologic imaging.
Dural puncture is therefore a common procedure. Fortunately, serious, potentially life-threatening complications, including spinal abscess or meningitis, subdural haematoma, and cerebellar tonsillar herniation, are very rare (BMJ Editorial 1975; Marton 1986; Whitely 1993) . Headache following dural puncture is, however, fairly common, although reported estimates of its frequency vary from less than 1% to over 70%. These estimates depend on the types of patients studied, associated procedures such as the introduction of anaesthetic or radio-opaque material into the CSF, the exact definition of headache, and the method of follow-up used (Marton 1986; Sand 1989; Kuntz 1992; Peterman 1996) . Postdural puncture headache is worse on standing and relieved by lying flat, and sometimes accompanied by nausea, vomiting, and tinnitus. The symptoms are thought to be due to leakage of CSF through the dural defect produced by dural puncture, causing a reduction in CSF pressure and traction on sensitive intracranial veins and meninges (Hilton-Jones 1984; Peterman 1996) . Provided the patient sits or stands up, the headache usually occurs within 48 hours of the procedure and resolves spontaneously within a few days, but it can last for a week or more. Symptoms can be disabling, and if severe may necessitate hospital admission, prolonged stay or readmission (Tohmo 1998).
Because both dural puncture, and post-dural puncture headache, are common, simple measures that reliably reduce the incidence of headache are well worth identifying. Two methods of care in the period immediately following dural puncture have been suggested to reduce the risk of postural headache following dural puncture:
1. a period of bed rest in either the supine or prone position, with or without head-down tilt, may reduce the leakage of CSF through the dural defect while it is healing (Sicard 1902; Brocker 1958) ; and 2. the administration of supplementary oral or intravenous fluids may increase the rate of CSF production and therefore reduce the CSF hypotension which is thought to be the cause of the headache (F-Dieterich(D)).
There have been claims for the effectiveness (Coombs 1981, F-Sweeney(AO)) and ineffectiveness (Hilton-Jones 1984; FDieterich(D); Broadley 1997) of both bed rest and supplementary fluids, and surveys of practice in the UK have shown a wide variation in the use of both strategies (Gibb 1984; Serpell 1998) . A recent systematic review of trials assessing the effects of bed rest for a variety of medical and surgical indications found that published results gave little support for bed rest as a form of management in the wide range of settings studied. However, many different outcomes were considered, some trials in which treatment allocation was not truly random were included, and no quantitative synthesis of the results was attempted (Allen 1999) . There is clearly a need to review systematically the available randomised evidence for the routine use of post-dural puncture bed rest and fluids in the prevention of post-dural puncture headache, either to allow appropriate recommendations for clinical practice or to reveal the need for further randomised trials.
O B J E C T I V E S
In patients undergoing dural puncture for any of the reasons outlined above (CSF sampling and/or pressure measurement, spinal anaesthesia, myelography, intrathecal drug administration, or accidental puncture of the dura during epidural anaesthesia) we aimed to address the following:
• Is the risk of post-dural puncture headache reduced by a period of bed rest following dural puncture?
• It has been suggested that bed rest may be more effective if the patient lies with a head-down tilt rather than flat, or if the patient lies prone rather than supine (P-Hilton-Jones(D); PSmith(D); Brocker 1958). In our assessment of the effects of bed rest, two subsidiary aims were to determine whether, in patients receiving a period of bed rest, post-dural puncture headache is reduced by either a period of head-down tilt or by the patient lying prone rather than supine.
• Is the risk of post-dural puncture headache reduced by administering supplementary intravenous or oral fluids following dural puncture?
M E T H O D S
Criteria for considering studies for this review
Types of studies
We aimed to include only properly randomised trials, using a method of treatment allocation that precluded foreknowledge of the trial arm to which any patient would be assigned. We therefore excluded trials which allocated treatment by alternation, date of birth, hospital record number, or some other method that may have allowed the treatment to be predicted before it was assigned, because of the potential for producing seriously biased results when such methods are used (Schulz 1995; Chalmers 1999) .
Types of participants
We included trials among individuals of all ages and either sex.
Types of interventions
We sought trials in which dural puncture was performed, or at least planned, in all patients, and which included an unconfounded, randomised comparison of:
1. a period of bed rest, in either the prone or supine position, with or without head-down tilt, following dural puncture, versus early mobilisation (defined as either immediate mobilisation, or a shorter period of bed rest); 2. head-down tilt versus no head-down tilt in patients receiving a period of bed rest; 3. prone versus supine posture in patients receiving a period of bed rest; 4. giving supplementary intravenous or oral fluids versus giving no (or less) supplementary fluids.
Types of outcome measures
All outcomes were dichotomous (i.e. either present or absent for any individual). Our primary outcome was post-dural puncture headache of any severity, defined as headache that improved on lying flat. This is the outcome that, at least in theory, should be most responsive to the interventions being assessed, and should therefore have the most sensitivity for detecting any beneficial effect. By implication, to be included as a primary outcome, the headache had to have been ascertained at a time after dural puncture when the trial patients were allowed to be mobile, or at least upright. To assess the impact of the interventions on the most serious primary outcome events, we also sought information on severe postural headache, using the trialist's definition of severe, whether based on specific symptoms, a visual analogue score or other criteria. In addition, we sought data on any headache, not just that explicitly described as posture-related, using the postural headache data if these were all that were available. We anticipated that this would allow us to include some trials that did not have separate information on headache related to posture, so including as many randomised patients as possible in an assessment of the effects of the interventions on headache in general.
Search methods for identification of studies
We used the Cochrane Controlled Trials Register (CCTR) as our primary source for identifying studies. When we first designed the searches (1997), the MEDLINE re code project did not extend beyond the end of 1993, and databases other than MEDLINE were not comprehensively covered in the CCTR. We therefore also searched MEDLINE from 1994, and EMBASE from 1980. Our search terms were a combination of thesaurus-based and free-text terms covering both the procedure of interest (dural puncture performed for diagnosis, anaesthesia or myelography) and headache. For MEDLINE and EMBASE we used a modified version of the Cochrane controlled trials search strategy. Details of the electronic database strategies used are shown below. In addition, we searched the reference lists of all trials and review articles identified by electronic searching, and asked for information about any potentially relevant studies when we contacted trialists from the studies identified. We also searched a database of references on dural puncture collected by Dr Peter Choi (McMaster University, Canada). Our initial search included all information available in the above sources up to December 1998. We also performed a top-up search of the CCTR in December 2000 (The Cochrane Library, Issue 4, 2000) . Please see Appendix 1 for the search strategies.
Data collection and analysis
We studied the reports of all possibly relevant trials identified and used a specially designed form to extract information on methods of randomisation and blinding, the comparison(s) of interest, the number of patients originally randomised in each arm of the study, any losses to follow-up, and the occurrence in each arm of the outcomes of interest. For all studies that fulfilled (or that might fulfil) the inclusion criteria (above), we attempted to contact the principal trialist (or, if necessary, one of the other authors) and asked them to check the information and data extracted and to provide any missing information that was available to them but not included in the trial report. We recorded the main reason (or reasons) for the exclusion of any potentially relevant trials, whether based on information extracted from published trial reports or received from trialists. We analysed each of the comparisons (see Types of interventions above) separately using Cochrane RevMan software. As far as possible, analysis was performed on an intention-to-treat basis, i.e. all patients randomised remained in their original trial arm, whether or not they had actually received the intervention allocated. In the main analyses we assumed that any patient lost to follow-up had not experienced the outcome being considered. Individual trial results and summary results for each outcome from a particular comparison were expressed as odds ratios, calculated using the Peto O-E method. Where relevant, the absolute effects of an intervention on a particular outcome were calculated as the difference in the risk of that outcome between treatment groups, and were expressed as the number of patients either having or avoiding that outcome per 1000 allocated to receive the intervention. We decided a priori to assess whether the results for postural headache differed between patients undergoing dural puncture for the purposes of spinal anaesthetic, diagnosis, or myelography. Several sensitivity analyses were formulated a priori:
1. Where randomisation was mentioned but the method of treatment allocation remained unclear, even after contact with the trialists, we planned, where possible, to examine the effect on the primary outcome of excluding any such trials, and therefore of including only those studies that had used a method that should ensure truly random treatment allocation.
2. Lack of blinding of patients or observers assessing patient outcome may seriously bias trial results, particularly when the outcome is subjective, as is headache (or indeed pain of any sort) (Schulz 1995) . In a trial assessing the effects of bed rest or fluid supplements, it would be very difficult or impossible to blind patients to their allocated intervention, but blinding of outcome assessment could be achieved if someone unaware of the treatment allocation (i.e. someone not providing post-dural puncture care) were to collect the outcome information. We therefore planned, where possible, to examine the effect on the primary outcome of excluding trials with inadequate blinding of observers to the allocated intervention.
3. Bias in the results may also occur when follow-up of all patients initially randomised is incomplete. We therefore planned to assess the robustness of our results to losses to followup by adopting a 'penalty' system for each comparison. Our aim was to examine, where possible, the effect on the primary outcome of assuming that, in each trial, all patients lost to follow-up in the arm that appeared superior had experienced the outcome, and all patients lost to follow-up in the arm that appeared inferior had remained free of the outcome. However, trialists could not invariably provide complete details of methodology and outcome data, especially when the original data were no longer available. Eight of the 22 trials assessed were excluded: seven were considered to be not truly randomised (F-Sweeney(AO); P-Carbaat(D); P-Frenkel(AS); P-Gulati(M); P-Hafer(AS); P-Hallam(M); PSpriggs(D)), and in one the comparison was confounded (in terms of the questions being addressed by this review) (P-Handler(D)). Details of the excluded studies are shown in the 'Characteristics of excluded studies' Table. This left 14 randomised trials for inclusion, various details of which are shown in the 'Characteristics of included studies' Table. Eleven trials among 1723 patients compared either bed rest with immediate mobilisation or a longer versus a shorter period of bed rest (P-Andersen(AS); P-Cook(AS); P-Dieterich(D); P-Fassoulaki(AS); P-Johannsson(D); P-Macpherson(M)-a; PMacpherson(M)-b; P-MacPherson(M)-c; P-Teasdale(M); PThornberry(AO); P-Vilming(D)). Four of these nine trials were conducted among 390 patients undergoing spinal anaesthesia for urological, gynaecological or obstetric procedures (P-Andersen(AS); P-Cook(AS); P-Fassoulaki(AS); PThornberry(AO)), a further three trials were conducted among 512 patients undergoing diagnostic lumbar puncture (PDieterich(D); P-Johannsson(D); P-Vilming(D)), and four trials were conducted among 821 patients undergoing myelography (
R E S U L T S Description of studies
Two trials compared the effects of a head-down tilt versus no headdown tilt among 126 patients, all of whom underwent diagnostic lumbar puncture and a four hour period of bed rest (P-HiltonJones(D); P-Smith(D)). One of these two trials also compared the effects of prone versus supine positioning during bed rest (PHilton-Jones(D)).
Only one trial among 100 patients undergoing diagnostic lumbar puncture assessed the effects of fluid supplementation (FDieterich(D)). One very small study, comparing 24 hours bed rest with immediate mobilisation among 39 patients undergoing diagnostic lumbar puncture, is still awaiting assessment (P-Congia(D)). We have not yet been able to obtain more information than a brief abstract that contains neither methodological detail nor numerical outcome information.
Risk of bias in included studies
Summary details of methods used in the studies are shown in the 'Characteristics of included studies' Table.
Trial size
The trials were generally fairly small: the number of patients in each trial ranged from 50 to 382, and five trials included less than 100 patients (P-Fassoulaki(AS); P-Hilton-Jones(D); PJohannsson(D); P-Smith(D); P-Thornberry(AO)). None of the published reports of trials included a power calculation on which to base the number of patients to be included.
Randomisation and blinding
Although all 14 of the trials included were described as randomised in publications, only three of them included any information in their published reports on the actual method of treatment allocation used (P-Hilton-Jones(D); P-Thornberry(AO); P-Vilming(D)). When we also considered additional information obtained direct from trialists, we found that a total of six trials among about a third of patients (704/1949) had used sealed, sequentially numbered, opaque envelopes or another very similar method preventing foreknowledge of the treatment allocation (P-Cook(AS); P-Fassoulaki(AS); P-Hilton-Jones(D); PSmith(D); P-Thornberry(AO); P-Vilming(D)), but we were unable to obtain sufficient details of the method used in the other eight trials to be certain that such foreknowledge was adequately
Outcome assessment was blinded in eight trials among about two thirds of the patients (1320/1949) (PFassoulaki(AS); P-Smith(D); P-Thornberry(AO); P-Vilming(D); P-Macpherson(M)-a; P-Macpherson(M)-b; P-MacPherson(M)-c; P-Teasdale(M)), blinded for most of the patients in one trial ( P-Cook(AS)), and open in one trial (P-Hilton-Jones(D)). Information on blinding of outcome assessment was unavailable from the remaining four trials (F-Dieterich(D); P-Andersen(AS); PDieterich(D); P-Johannsson(D)).
Exclusions and other losses to follow-up
The duration of follow-up varied among the included trials, from two days to two weeks after dural puncture. In one trial, 21% of the 129 patients originally randomised were either excluded subsequently due to protocol violations, or were lost to follow-up (P-Cook(AS)), in another trial 6% of 52 randomised were excluded subsequently for undocumented reasons (P-Johannsson(D)), and in a third trial "a few" patients were excluded after randomisation due to non-compliance with the protocol (P-Macpherson(M)-a). The original treatment groups were not available for these lost or excluded patients, so that a proper intention-to-treat analysis was not possible for these three trials. No patients were lost to follow-up in seven trials (P-Fassoulaki(AS); PHilton-Jones(D); P-Macpherson(M)-b; P-MacPherson(M)-c; PSmith(D); P-Teasdale(M)), and information on losses to followup was unavailable from the remaining four trials (F-Dieterich(D); P-Andersen(AS); P-Dieterich(D); P-Thornberry(AO)).
Effects of interventions
To avoid undue emphasis on the results of particular trials in the figures displaying the analyses, 99% confidence intervals are shown for the individual trials whilst 95% confidence intervals are shown for the summary odds ratios.
Bed rest versus early mobilisation (comparison 01)
• Postural headache (Analysis 1.1) Information on the primary outcome of postural headache was available from eight of the 11 trials that compared either bed rest with immediate mobilisation or a longer versus a shorter period of bed rest, comprising 73% (1254/1723) of patients randomised in these 11 trials. There was no statistical heterogeneity between the results of individual trials for the primary outcome (chi-square (7df ) = 10.7; p = 0.2). There was no evidence that bed rest was superior to early mobilisation; in fact, there was a non-significant relative increase of about a fifth in the odds of postural headache among patients allocated more rather than less bed rest (196/639 [31%] bed rest versus 169/615 [27%] early mobilisation; odds ratio [OR] 1.21; 95% confidence interval [CI] 0.94 to 1.55), corresponding to the occurrence of postural headache in an additional 40 (95% CI -10 to 90) patients per 1000 allocated bed rest. The 95% confidence interval suggests that, compared with early mobilisation, any potential benefit from bed rest would be unlikely to exceed a 6% relative reduction in the odds of postural headache, and is consistent with the possibility of a relative increase of more than 50%.
• Severe postural headache (Analysis 1.2) Eight trials among 78% (1342/1723) of patients had data available on the outcome of severe postural headache. About 40% of postural headaches recorded were considered to be severe. There was no evidence of a difference between bed rest and early mobilisation (85/682 [12.5%] bed rest versus 77/660 [11.7%] early mobilisation; OR 1.10; 95% CI 0.79 to 1.53), but the 95% CI includes the possibility both of an excess and of a reduction in severe postural headache with bed rest as compared with early mobilisation.
• Any headache (Analysis 1.3)
All 11 trials had outcome data for any headache. The results were very similar to those for postural headache (319/857 [37%] bed rest versus 294/836 [35%] early mobilisation; OR 1.13 (95% CI 0.92 to 1.39).
• Postural headache by type of patients (Analysis 1.4)
There was no clear evidence of a difference between bed rest and early mobilisation in any of the three separate categories of spinal anaesthesia (OR 2.03; 95% CI 1.20 to 3.43), diagnostic lumbar puncture (OR 1.18; 95% CI 0.82 to 1.69) or myelography (OR 0.85; 95% CI 0.54 to 1.34). Indeed the results for the spinal anaesthesia patients suggested a significant increase in the odds of postural headache with bed rest. However, the numbers of patients with data on postural headache in the three separate categories were small, and there was only marginal statistical heterogeneity between the results for the three categories (chi-square (2df ) = 6.1; p = 0.05). Hence, the result for all categories of trials combined is likely to be the most reliable assessment of the effects of bed rest versus early mobilisation on postural headache following dural puncture.
• Sensitivity analyses (Analysis 1.5 and Analysis 1.6) Five trials among 933 patients definitely had blinded outcome assessment of postural headache. Including only these trials in the analysis produced an almost identical result to that observed overall (150/478 [31%] versus 127/455 [28%]; OR 1.21; 95% CI 0.91 to 1.61). It was possible to be reasonably certain from the information available that only four trials (all of which also had blinded outcome assessment) including 551 patients were properly randomised. Together these suggested a marginally significant benefit of early mobilisation on postural headache, although the confidence interval was wide, and was consistent both with virtually no difference between the two policies as well as with more than a doubling of postural headaches in the patients allocated bed rest (102/287 [36%] bed rest versus 73/264 [28%] early mobilisation; OR 1.52; 95% CI 1.06 to 2.20). Since we did not know the original treatment allocation of those patients excluded after randomisation or subsequently lost to follow-up, we could not assess the effects on the results of losses to follow-up.
Head-down tilt versus lying flat and prone versus supine posture (comparisons 02 and 03)
Only the outcome of any headache is shown for these comparisons, since data on postural headache were unavailable for either comparison and data on severe postural headache were available from only one trial assessing both comparisons, in which only one such outcome event occurred (P-Hilton-Jones(D)). There were insufficient numbers of patients and outcome events to address either question reliably. For both comparisons, the confidence intervals around the odds ratios summarising the available randomised evidence were very wide and overlapped unity, consistent with headdown tilt being either beneficial or harmful as compared with lying flat, and with prone posture being either beneficial or harmful as compared with supine posture. Both trials contributing data to these comparisons were properly randomised and had no losses to follow-up, but in one there was no observer blinding (P-HiltonJones(D)).
Supplementary fluids versus no supplementary fluids (comparison 03)
One trial among 100 patients assessed fluid supplementation (FDieterich(D)). Headaches unrelated to posture were not reported. The numbers of patients and outcome events were too small to draw reliable conclusions about the effects of additional fluids, and the results are consistent with the possibility of benefit or harm. No information on the method of treatment allocation, on observer blinding or on losses to follow-up were available for this trial.
D I S C U S S I O N Bed rest
This systematic review of all of the available evidence from relevant randomised trials did not find any evidence that a period of bed rest following dural puncture reduces the risk either of postural headache resulting from the procedure or of headache in general. When we considered all trials of bed rest versus early mobilisation that were either properly randomised or reported to be randomised with no evidence to the contrary, there was a trend towards bed rest actually causing more, not less, postural headache. There was substantial variation between trials in the proportion of patients experiencing postural headache, probably due to differences between the trials in the types of patients included, the way in which postural headache was defined and assessed, and the duration of follow-up. While this would be very unlikely to cause serious bias in the estimates of the relative differences between the interventions compared, it does mean that estimates of absolute differences in outcome risk between groups may have limited generalisability.
In the trials included, just over a quarter of patients in the early mobilisation group experienced a postural headache. At this level of risk, a 6% relative odds reduction (the lower 95% confidence limit) would correspond to the avoidance of postural headache in about 12 out of 1000 people receiving bed rest rather than being mobilised early. On the other hand, a 55% relative increase (the upper 95% confidence limit) would correspond to an additional 90 per 1000 patients having a postural headache. When the overall effect of an intervention is null, subgroup analyses should be performed and interpreted with caution, since chance fluctuations are bound to lead to an apparent effect in one or other direction if enough subgroups are examined. Our analyses showed no definite differences in the effects of bed rest between the three different subgroups of patients undergoing dural puncture for spinal anaesthesia, diagnosis, or myelography. Sensitivity analyses to investigate possible sources of bias confirmed the lack of benefit from bed rest compared with early mobilisation. When only those trials that were known to be blinded and properly randomised were considered, bed rest in fact increased the risk of postural headache, although the result was only just conventionally statistically significant. It seems unlikely that publication bias could have influenced the main findings of this review, since such bias usually involves the preferential publication of trials showing a clear difference between two treatment policies.. These results suggest that there is no role for bed rest in the routine care of patients following dural puncture. Since bed rest per se does not appear to be beneficial, the question of the position that should be adopted during a period of bed rest is rather academic. In any case, there were far too few patients in randomised trials assessing different positions to draw any firm conclusions about their relative merits.
Fluid supplements
Despite a thorough search, only one randomised trial of fluid supplementation following diagnostic lumbar puncture was found. The results of this one trial were inconclusive, and compatible with a reduction of more than a half or an increase of more than two-fold in the risk of postural headache with an additional 1.5 litres of oral fluids daily.
A U T H O R S ' C O N C L U S I O N S Implications for practice
A recent survey of the practice of diagnostic lumbar puncture in neurological and neurosurgical units in the United Kingdom found that over 80% of departments used bed rest as a prophylactic measure (Serpell 1998). However, there is really no good evidence that routine bed rest after dural puncture is beneficial, whatever the reason for the procedure, and the available data suggest that it may even increase the risk of postural headache. Other potential disadvantages of routine bed rest include: the considerable cost -and inconvenience for patients -of additional time spent in hospital, especially if an overnight stay that might otherwise be avoided is involved; venous stasis, which may increase the risk of venous thromboembolism in predisposed patients.
Hence, while there is clearly a role for bed rest for the relief of the symptoms of established post-dural puncture headache, the results of this review indicate that routine bed rest should be abandoned, and that patients should be encouraged to mobilise freely after dural puncture as soon as they are able.
It is uncertain whether routine fluid supplementation reduces the risk of postural headache. Most patients are fully conscious after dural puncture, and it seems reasonable at present simply to encourage them to drink oral fluids freely as desired, unless either fluid restriction or supplementation for other reasons is required.
Implications for research
Further randomised trials of the role of bed rest would be unlikely to reveal any beneficial effects. However, the role of fluid supplementation remains uncertain. Since most patients can take fluids orally following dural puncture, if supplementing their intake produces even only a moderate reduction in the risk of postdural puncture headache then this would be worthwhile for patients as well as cost effective. With the increasing trend towards early discharge of patients following dural puncture, oral rather than parenteral fluid regimes would be both more practical and cheaper.
However, assuming the risk of postural headache to be 20%, 90% power to detect a one quarter reduction in the risk of headache (i.e. down to 15%) at conventional levels of statistical significance (i.e. 2p=0.05) could only be achieved with over 1000 patients in each arm of a randomised trial. And, if the baseline risk of postural headache was only 8%, over 3000 patients in each arm would be required for 90% power to detect a one quarter reduction to a risk of 6%. Thus, even with a risk of postural headache that many would regard as unacceptably high, far larger numbers of patients than have so far been randomised in trials of interventions to prevent postural headache would be required to demonstrate the sort of effects that it might be reasonable to expect.
One might argue that all patients should simply be encouraged to drink additional fluids as tolerated, since it may help and is unlikely to be harmful, except in particular patients, such as those with renal disease or heart failure. However, routine practice would be unlikely to change without convincing evidence that fluid supplements really are helpful. A trial of adequate size to confirm or refute a beneficial effect would require the involvement of several centres, sufficient funds, and careful planning of issues such as the fluid regime to be used, how to achieve adequate blinding of outcome assessment, and how to ensure reliable follow-up after hospital discharge.
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P-Cook(AS)

Methods
Randomisation and treatment allocation method: sealed envelopes (sequentially numbered and opaque). Blinding of outcome assessment: partial, since most follow-up was carried out by a telephone interviewer unaware of the treatment allocation, but some was by a patient-completed questionnaire.
Participants 129 patients undergoing spinal anaesthesia for minor urological or gynaecological surgery.
Interventions 24 hours bed rest versus early mobilisation (4 hours bed rest) post-operatively.
Outcomes Postural headache and severe postural headache up to 4 days post-operatively.
Notes
Losses to follow-up for headache: 27 (21%) of total lost to follow-up (18 post randomisation exclusions due to protocol breaches and 9 lost to follow-up), treatment groups unknown.
Risk of bias
Item
Authors' judgement Description
Allocation concealment? Yes A -Adequate
P-Dieterich(D)
Methods Randomisation and treatment allocation method: not stated. Blinding of outcome assessment: not stated.
Participants 160 patients aged 12 to 82 years undergoing diagnostic lumbar puncture.
Interventions 30 minutes of bed rest in the prone position with a 10 degree head-down tilt versus immediate mobilisation.
Outcomes Postural headache and severe postural headache at an unknown time after lumbar puncture.
Notes
Losses to follow-up for headache: not stated.
Risk of bias
Item
Authors' judgement Description
Allocation concealment? Unclear B -Unclear
P-Fassoulaki(AS)
Methods Randomisation and treatment allocation method: sealed envelopes (sequentially numbered and opaque). Blinding of outcome assessment: yes.
Participants 69 patients undergoing spinal anaesthesia for transurethral resection of the prostate.
Interventions 24 hours bed rest versus early mobilisation (8 hours bed rest) post-operatively.
P-Fassoulaki(AS) (Continued)
Outcomes Postural headache, severe postural headache (requiring systemic analgesis in addition to bed rest), and other headache up to 3 days post-operatively.
Notes
Losses to follow-up for headache: none.
Risk of bias
Item
Authors' judgement Description
P-Hilton-Jones(D)
Methods Randomisation and treatment allocation method: sealed envelopes (sequentially numbered and opaque). Blinding of outcome assessment: no.
Participants 76 patients undergoing diagnostic lumbar puncture.
Interventions
Factorial design with two comparisons: 4 hours bed rest in horizontal position versus head-down tilt; 4 hours bed rest in prone versus supine position.
Outcomes
Severe postural headache and any headache up to 3 days post lumbar puncture.
Notes
Risk of bias
Item
Authors' judgement Description
P-Johannsson(D)
Participants 52 neurological patients undergoing diagnostic lumbar puncture.
Interventions 4 hours bed rest versus early mobilisation (30 minutes bedrest).
Outcomes
Postural headache, and severe postural headache up to one week post lumbar puncture.
Notes
Losses to follow-up for headache: 3 patients (6%) out of total excluded, reasons uncertain, treatment groups uncertain.
P-Johannsson(D) (Continued)
Risk of bias
Item
Authors' judgement Description
P-Macpherson(M)-a
Methods Randomisation and treatment allocation method: list of random numbers used but unclear whether this was an open or a closed list. Blinding of outcome assessment: yes.
Participants 119 patients undergoing radiculography with metrizamide.
Interventions 24 hours bed rest versus immediate mobilisation after radiculography.
Outcomes Any headache up to 2 days post radiculography.
Notes
Losses to follow up for headache: a few patients were excluded after randomisation due to inability to comply with instructions.
Risk of bias
Item
Authors' judgement Description
P-Macpherson(M)-b
Participants 200 patients undergoing radiculography with iopidamol.
Outcomes Any headache and severe headache up to 2 days post radiculography.
Notes
Losses to follow up for headache: none. Interventions 24 hours bed rest versus immediate mobilisation after myelography.
Risk of bias
Item
Outcomes Postural headache and severe postural headache up to 2 days post myelography.
Notes
Risk of bias
Item
Authors' judgement Description
P-Smith(D)
Participants 50 patients undergoing day case diagnostic lumbar puncture.
Interventions 4 hours bed rest supine with head-down tilt for the first 30 minutes versus 4 hours bed rest supine without head-down tilt for the first 30 minutes.
Outcomes
Any headache up to one week post lumbar puncture.
Notes
Risk of bias
Item
Authors' judgement Description
P-Vilming(D) (Continued)
Interventions 6 hours bed rest (3 hours prone and 3 hours supine) versus immediate mobilisation.
Outcomes
Postural headache, severe headache and other headache up to 4-6 days post lumbar puncture.
Notes
Losses to follow-up: none.
Risk of bias
Item
Authors' judgement Description
Each trial is labelled with the principal trialist's name. Letters preceding the trialist's name denote the intervention studied: F = fluids; P = posture. Letters in brackets after the trialist's name denote the type of patients included in the trial: AS = surgical patients receiving spinal anaesthesia (non-obstetric); AO = patients undergoing obstetric procedures, receiving either spinal anaesthesia or accidental dural puncture during attempted epidural anaesthesia; D = diagnostic lumbar puncture patients; M = myelography patients. Trial quality refers to method of randomisation only: A = definitely properly randomised with adequate concealment of treatment allocation. B = said to be randomised but method not stated. Test for overall effect: Z = 1.47 (P = 0.14)
Characteristics of excluded studies
D A T A A N D A N A L Y S E S
Test for subgroup differences: Chi 2 = 6.06, df = 2 (P = 0.05), I 2 =67% Favours supine Favours prone
